Effect of buffer components and carrier solvents on in vitro activity of recombinant human carboxylesterases.
The effects of buffer and substrate solvent conditions on in vitro activity of carboxylesterases (CE) have not been previously described. Therefore, it is unknown if the many different assay conditions used by various laboratories have a substantial impact on the activity of CE enzymes. Three human CEs were expressed and purified, and the hydrolysis of 4-nitrophenyl butyrate was measured to assess enzyme activity. Four buffers (HEPES, potassium phosphate, sodium phosphate, and Tris) were evaluated for their effects on enzyme activity at concentrations ranging from 5 to 900 mM, as well as phosphate buffered saline. Five commonly used substrate-carrier solvents (acetone, acetonitrile, dimethyl sulfoxide, ethanol, and methanol) ranging from 0.25 to 6% were also assessed for their effect on enzyme activity. The clearances for the CEs in HEPES, potassium phosphate, sodium phosphate, and Tris up to 100 mM were similar to the CE clearances obtained with phosphate buffered saline. Higher buffer concentrations resulted in differential activity of the CEs. All three CEs tolerated the substrate solvents up to 2% as indicated by little effect of solvent on catalytic activity. At substrate solvent concentrations above 2% the CE activities were found to gradually decrease. In general, CES3 displayed substantially lower activity than CES1 and CES2. In conclusion, any of the buffers examined up to 100 mM resulted in clearance values similar to that of phosphate buffered saline for the hydrolysis of 4-nitrophenyl butyrate by the human CEs. With regard to the substrate solvents tested, acetone, acetonitrile, or dimethyl sulfoxide appear to be well tolerated by the CEs up to 2% of the total reaction volume.